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Lancing Device End Cap 
WITH Pressure -Actuated Surface features 

r 

Cross-Reference to Related Application 

[0001] This application claims the benpfit nf 1 1 Q D, • • 

Serial No. 60/503 862 filed ^ ^'S- P'-°v-s.onaI Patent Application 

Nu. Du/oud.Bb^i, fried September 18. 2003, the entirpfv of , i,- u • 
torpor,.. he.i„,„efe„„„„ 3, """^ °' .s hereby 

technical Field 

[0002] The present invention relates generally to meriir^i • . 

and rr^ore particularly to iancing devices for samoKnlr 

invention .ore partiCarly rell to n Jcap ^eT ^'^^^ 

device ..at a„o.s for the co.iection of an :lZ: Z::Z::;': T ^ 

sampled. of ^'ood or bodily fluid to be 



Background of the Invention 
[0003] 



[0003] '^^"ymedical.procedures require Dunctiirino of *h , - 
underlying tissues of h,.^ • . ^^e sk.n. and sometimes 

are ™.cK .inner .a„ ^*n. .,poil ntl'^ 

pain to the patient Abn.om • ' ^ ^® ^nd.^herefore result in less 

or more sprm™ , """'■'ve mechanism includes one 

"'inenousingforlancing the subjecfs skin The lanrinn Ho„i 
cocking mechanism for am.ing the d^e mechanism I re t^^^^^^^ 
firing the device. The housinn of th... ■ . ^"'^^^ ^ *"99«""3 '"^chanism for 

The housing of the lancng dev,ce typically includes an endcap with an 
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opening through which the lancing tip extends in its extended position. The endcap may 

remainder of the housing, or can comprise an 

integral part of the housing; 

[0004] One common problem that has been found to exist with many l^nown lancets 
and lancing devices isthe closure of the puncture site before an adequate volume of blood 
has been collected. Premature closure of the puncture requires additional blood to be 
drawn from the patient, often in a separate and sometimes less desirable location, resulting 
in an increase in pain and stress to the subject. Costs also increase, as multiple lancets 
are required to acquire an adequate sample. This is particularly the case when alternate 
lancing sites other than the fingertips, such as for example the forearm or earlobe. are 
lanced. Lancing at such alternate lancing sites may be desirable because repeated lancing 
of the fingertips can result in callous formation, leading to less consistent sampling and 
decreased sensitivity of the fingertips. In addition, the fingertips have a greater density of 
nerve endings than alternate lancing sites, resulting in greater pain sensation from fingertip 
lancing than lancing at alternate sites. To increase patient compliance with a prescribed 
sampling regimen, it js desirable to minimize pain resulting from the lancing operation. 
However, because alternate sites typically contain a lower density of capillaries or a deeper 

or are prone to premature closure. ' 

[00051 Attempts have been made to provide lancing devices that inhibit premature 
closure of the puncture site and yield increased sample size. Such attempts have-included 
the use of a stimulator member slideably mounted to the housing for cyclically pumping 
around the puncture site to "milk- the wound. Although utilizing the aforementioned 
pumping sequence may allow a larger sample to be collected before closure of the 
puncture site, occasionally a sample is still insufficient, and another lancing operation to 
collect blood or analytic fluid is required. Additionally, the repeated application and release 
of pressure fron>such pumping can result in contact between the sample and the lancing 
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para,,.. an*r can ,ea. ,„ J J^'^^^ 

prov™ Of alranslaltonally moWted almulalo, membar resell. i„ ■ ! 
and COS. Of lha lancing teice «• '"creased complexify 

10006] 



[»006) Tlius if can be seen flwf needs exisf for improved lanri„„ h ■ 
««a fo faalifafe increased samp. v*„ of b^ or Te dT 
pre»nf p„™.urec,osurao,fbe3a.,.in3*. Needs forffrere^fo lc! ^ " 
and .effods ,^a, a. readif, adapfabfe ,0 conenf .ncing ZZ:ZoT 

-:cbca„be„..edfor.„.,a.,„,,.ipes„e,,a.3jn,afer:rr:r 
Summary of the Invention 

[0007] example forms, the present invention is an endcao fnr. i.n • ^ • 

ena.esco,,ectionofanincreasedvo.rneof.oodorothe^^^^^^^ 
a lancing site of a human oranima, subject The device ^h^r, , 
- use at «n.e.p lancin. sites, ^ut J also wll^r:^^^ """" 
such as the forea™ and/or earlobe. ,n further embodimr^^^^^^^^^ 
.ethodfonncreasi.eo.,e.edsamp,esi.of.loodor~ 

the sk,n around a sampling site to enhance sample collection. . ■ ^"»^«« «9-"«t 

body fluid from a sampling site on the skin of a subiect Th^ i.n.- ^ 
includes a lanrPt^nH OK ■ a suDject. The lancing device preferably 

emends fbn.* anopenin. in L endcap Te enS P^e M 

™facffacec„jc.„di„gfbeope,^^di„cWe3af,eas,cl?s„re, f"^^ 
ouf»ardlvfram,|,oconfacfface. '"^'^ ^-rface feature pmjecfing 
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[00010] In still another aspect, the invention is a method of collecting a sample of 
blood or other body fluid, the method including the steps of lancing the skin of a subject at 
a lancing site with a lancing device having a contact face including one or niore surface 
features projecting therefrom; and applying pressure between the contact face and the skin 
surrounding the lancing site to enhance sample collection. 

[00011] These and other aspects, features and advantages of the invention will be 
understood with reference to the drawing figures and detailed description herein, and will 
be realized by means of the various elements and combinations particularly pointed out in 
the appended claims. It is to be understood that both the foregoing general description 
and the following brief description of the drawings and detailed description of the invention 
are exemplary and explanatory of preferred embodiments of the invention, and are not 
restrictive of the invention, as claimed. 

Brief Description of the Drawings 

[00012] FIGURE 1 shows a perspective view of an endcap for a lancing device 
according to one example embodiment of the present invention. 

[00013] FIGURE 2 shows a perspective view of an endcap for a lancing device 
jaKcQtdiDgJQ aciQt^ 

[00014] FIGURES 3a and 3b show perspective views of endcaps for a lancing device 
according to still further example embodiments of the present invention. 

[00015] FIGURE 4 shows a perspective view of an endcap for a lancing device 
according to another example embodiment of the present invention. 

[00016] FIGURE 5 shows a perspective view of an endcap for a lancing device 
according to still another example embodiment of the present invention. 



wo 2005/035017 

PCTAJS2004/02^279 



Detailed Description of Example Embodiments 

100017) The presen, h„,„,io„ n^y be understood ^„ readily by reference to Ihs 
«o«g detailed desonptta o, the Invention taken l„ connection wil the aZI 
, drawing llguree, which fom, a part of this disclosure i, „ , T """""^^ 
invenuon is no, l,.,ed to the spe* Zr^^ * 

descnbeda„.or3how„herei„,a„d,ha.thete,r„l»ro^^,~7~ 
c.es.r«ng particular emh^,«nts by way o, exempt J, ! n „t„Z7 
»«ng ofthe .ai.ed ln.en.lon. .30, as used in the specl Jt^n^ 

claims, the Singular tonrs -a.- -an," and the- include the nlura, aJlV 
-pa^^ar.^^^^^^^ 

dictates otherwise. Ranges may be expressed herein as from -aboup ™ ■ 
or.pa.^.,.a,ueand,or.o-abo„|.or.app™.ma,ev-ar^^^^^^ 

r::r::t::r~ 

r00018J With reference now to the drawing figures Fin.,r« 1 i, 
embodimentofanendcap10for.r.nH h . '3"'^^' ^ shows one example 
enS fo orPf.;^^^^^^ • ^^^^^ 'nvention. The 

or a variety of standard, commercially-available or lalpr ripx,«in. ^ . • 
aPPropnate co„r«u«o„ of cou.l„gl aftach^^'rr ^^1:^ 

,l;r * '° *,a.L Intel 
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[00019] In the depicted embodiment, the opening 1 6 is a generally circular opening 
formed at or near the center of the second end 14 of the endcap 10. In alternate 
embodiments, the opening is a slot or an opening of triangular, rectangular, polygonal or 
other shape. The second end 1 4 of the endcap 1 0 preferably comprises a concave contact 
face 20, with one or more surface features formed thereon. For example, in the depicted 
embodiment, the surface features comprise one or more raised ribs or projections 22 (four 
projections arranged in a cross-shaped configuration are shown) extending outwardly from 
the contact face 20. 

[00020] In a preferred method of operation according to the present invention, after 
firing the lancing device and piercing the skin at the sampling site, the user leaves the 
contact face of the endcap in contact with the skin around the lancing site, and applies a 
steady, continuous pressure against the skin with the contact face. Optionally, the lancing 
device may be twisted and/or rocked with the contact face of the endcap pressed against 
the skin. In an alternate method, discontinuous pressure is applied to the skin around the 
lancing site by cyclically pumping the contact face against the skin. With the endcap 
embodiment of Fig. 1 , the raised ribs 22 apply pressure around the puncture site while the 
spaces between the raised ribs allow subcutaneous blood or other body fluid to flow toward 
thgpMncttirfi fdtfi^ thereby enhancin g coltectron of increased vqiDTTfifi Of btn gri orT^the r body . 
fluid to be sampled and helping to prevent premature closure of the puncture site. 

[00021] Figure 2 shows an endcap 30 for a lancing device according to another 
embodiment of the present invention. The contact face 32 of this endcap defines a 
generally circular central opening 34 for allowing passage of the sharp lancet tip. One or 
more compression ribs 36 preferably project outwardly from the contact face 32 to engage 
and tension the skin as pressure is applied, opening the wound to enhance bloodflow and 
prevent premature closure, thereby facilitating collection of an increased volume of blood or 
other body fluid to be sampled. In the depicted embodiment, first and second compression 
ribs 36 are positioned on opposite sides of the opening 34. A curved or angled inwardly- 
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face. Wo Which ,he ste ™y „ga upon ,e„3W„g „, ,^ 3 ' ' ' * "'^ 
be,„=o„ ,he 00*0. .aco a,a« ,he a^un^ Je^rl^t .r""" °' ^'^^"^ 
I00022J r^es 3a and 3h show Velalod embodlmerts „, 
(oonespcndingelemenloa-e indicated wiU, reference n„mh. ,T ""^ ^ 

<or ,he e„*odi.en. o,.^ 3, ,nd h, ,h. ^7:::::^::'', T 

lanoing de*e according ,0 s,i„ funher embodimema o, ,hTo ^ T " 

Sharp ianoe, Bp. The co„,ac.,aoe 52 prefe^biy con,pHsero„r 

s^ralin, inward^ ,™ ^ p,,,,,^ „, ^ ^LTe ' T ''"'^ 

Optaa,,,.,hev.„e3 5aarev«erand,ordeeperX:„3?;j"' ° ""^"'"^ 
alon, .eir ,e„* .3 „a,.„er and^or shaiioL di^eZ ''"'"^ 
shown in Ihe. embodimeni of Fio 3b- „, „ „ ^' 
^ and ,apor down a,o„, ,h e„l« .Tl " " 

.-n„s,a3sho.„::::r::e — 

conlao. face 52 againsl Ihe skIn ,h. „ ^ ' 

. ---,.bc.,,aUb;:~b::rre:r"i^'""°"^^^ 

sample collection. ^"^'"^ ^^^^^y enhancing 

[O00l3J FigWe 4 shows an endcap 70lor a j^^^^^^^ 

-^i^en, Of ,he preaen, invenfion. The ^7,^^ 

9enera,voircn,arcenua,ope„i„,^4fcrpass.g,hesl ZL^^ ' ^^^^ 

P™fe.ah^c..p«esoneor.o,,ra,sed*s76spa<^a,r^^* 

'4. Fo,e«a.p,,,„,hedep,c,^embodiJ,^3C 

fo«d ,,0. .e o„,er oiro„n..ence of I^tTo "^'^ " 

opening 74. Optionally ,be raised tin. 75 ■ ■ . ""'^"^ """^ 

---».i.aLpr:r:~^^^^^^^ 

te™l«g Ihe Skin, Ihe lancing device is IwisL in 'V"" '^"°"9 ^ife. Afler 

.«e.,^,.'c..a«faoe7.res3eda:::;::3r: ; 
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ihe wound and to enhance collection of an increased volume of blood or other body fluid to 
be sannpled. 

[00024] Figure 5 shows an endeap 90 for a lancing device according to still another 
embodiment of the present invention. This endcap includes a contact face 92 with a 
generally circular central opening 94 formed therein. One or more raised projections 96 
are preferably provided, projecting outwardly from the contact face 92 around at least a 
portion of the circumference of the opening 94. In ihe depicted embodiment, each 
projection 96 is a generally hemispherical dome-shaped projection. After lancing, the 
lancing device is pressed against the skin around the lancing site and twisted with the 
projections 96 engaging the skin to help prevent premature closure of the puncture site and 
enhance sample collection. 

[00025] While the invention has been described with reference to preferred and 
example embodiments, it will be understood by those skilled in the art that a variety of 
modifications, additions and deletions are within the scope of the invention, as defined by 
the following claims. 
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What is claimed is: 
1. 



opening .or passage a sha, iancet .Ip. said Lj^^Z^^Z ' ^" 
surface fea.res projeCing fro. the contact face for LnJZ^^^T " 
sampling site to enhance sample collection. . ^ 



more raised ribs. 
4. 



Theendcap Of Claim 2. corriprising four raised ribs in a cross-Shaped array 

and JT'"' °^ -""^^ surface features comprise fi., 

and second compression ribs positioned on opposite sides of the opening. 

5. The endcap of Claim 4. wherein a curved or angled channel i. . u 
intersection of the compression ribs with the contact face. ' 

6. ■ Tf'«e"'^caP.ofClaim1,whereinsaidoneormoresurfacefeptnr« 

::r; 



opening. 
7. 



The endcap of Claim 6. wherein each helical vane has a lara^r Hir. ■ 

3. ... ^ ^ , ^ , 3 

,e,.i„r '° = a. Hs ,n„e. 

..ore .ise. *s space. s ^ " ""'"'^ " 

10. The endcap ot Claim 1 , wherein said one or more siirfa™ („, 
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11. The endcap of Claim 10, wherein each projection is a generally hemispherical 
dome-shaped projection. 

1 2. The endcap of Claim 1 , wherein said contact face is concave. 

13. A lancing device for collecting a sample of body fluid from a sampling site on the 
skin of a subject, said lancing device comprising a lancet and a housing comprising an 
endcap, the lancet being movable between a first position within the housing and a second 
position wherein at least a sharp tip portion of the lancet extends through an opening in the 
endcap, wherein the endcap comprises a contact face surrounding the opening and at 
least one surface feature projecting outwardly from the contact face. 

14. The lancing device of Claim 13, wherein the at least one surface feature comprises 
at least one raised rib extending at least partially across said contact face. 

1 5. The lancing device of Claim 14. wherein the at least one raised rib comprises four 
raised ribs in a cross-shaped array. 

16. The lancing device of Claim 14, wherein a recessed channel is fomied at the 
intersection of the at least one raised rib and the contact face. 

1 7. The lancing device of Claim 1 3, wherein the at least one surface feature comprises 

-at-least-Gn& J^elieat-vane^piraHng^inwardly-ffon^the-periphery-of the^contac^^ 
the opening. 

1 8. The lancing device of Claim 13, wherein the at least one surface feature comprises 
at least one inclined ramp projecting outwardly from the contact face. 

1 9. The lancing device of Claim 13. wherein the at least one surface feature comprises 
a plurality of generally hemispherical dome-shaped projections. 

20. The lancing device of Claim 13. wherein the contact face is concave. 
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21. 



A method Of collecting a sample of blood or other body fluid, corpprfsing: 
larking the skin of a subject af a lancing site with a lar^cing device having a contact 
face ,nclud,ng one or more surface features projecting therefroir,; and 

applying pressure between the one or more surface features on the contact f.r. 
and the skin surrounding the lancing s.e to enhance sample coliection 

22. The method of Claim 21 . further comprising twisting the contact face against the 



skin. 



1 
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